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(54) REPEATER DEVICE FOR CONVERTING RADIO LAN CROSS CHANNEL AND RADIO TERMINAL 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To expand communication area 
using a relay system, capable of easily constructing a 
transmission and reception area between an access point and a 
radio terminal in a radio LAN where a plurality of channels are 
used. 

SOLUTION: A crossbar switch 81 is sent to frequency 
Iconverting parts 41 to 44 of a set channel, converted into the 
frequency band of each channel and sent to amplifiers 21 to 24. 
Before that level detector 31 to 34 detect whether the channel 
is in a transmission state, and when the channel is in the 
transmission state, a control signals is sent continuously to 
switches 61 to 64, and the switches 61 to 64 go into 'OFF' state 
to stop receiving the channel. Thus, the intra-station loop of 
radio waves is eliminated. 
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Column 8, Line 47 to Column 10. Line 31 

[0042] A radio LAN cross-channel conversion repeater described in FIG. 2 has blocks 
1 1 to 81 that are completely the same as those in FIG. 1 , and is added with a 
mechanism described below in order to carry out channel control dynamically in 
accordance with a beacon signal. 

[0043] First, a signal received at an intermediate frequency from each channel is 
relayed, and also converted to a digital signal by demodulators 101 to 104 and 
decoders 1 1 1 and 1 14 in an own station. Beacon detectors 121 and 124 that carry out 
extremely simple frame analysis filter only a beacon frame, and transmit a BSSID 
thereof to a channel control section 132. 

[0044] In addition, in parallel with the above operation, receiving level measurement 
devices 91 to 94 measure a signal level of an intermediate frequency, and transmit the 
signal level to the channel control section 132 as well. 

[0045] FIGS. 5, 6, and 7 describe operation procedures of the channel control section 
132. Basically, the channel control section 132 is a state transition machine that 
continues a waiting state for events of a beacon receiving interrupt and a timer interrupt. 
The channel control section 132 is configured to output for start and release of a cross- 
channel conversion function to the crossbar switch 81 based on management and 
content comparison of two tables, a beacon table and a cross channel conversion table, 
which are internal tables of the channel control section 132, by the above events. 
[0046] FIG. 10 shows a configuration of the beacon table, and FIG. 11 shows a 
configuration of the cross channel conversion table. 

[0047] There exit beacon table entries for the number of supported channels. A first 
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configuration item of a table entry is an area provided with a number of the channel. 
Information from a dip switch is recorded in a second item of a beacon table entry. 
[0048] A third item is a BSSID of a receiving beacon, and in this case, a 48-bit MAC 
address is entered as an example. For a channel for which a beacon table entry is not 
created, OxFFFFFFFFFFFF is entered as an item value thereof. A fourth item is an 
item in which time elapsed from receiving a beacon is entered. 
[0049] As executed by a process which will be described later, a beacon table entry is 
incremented by a timer existing in the channel control section 132, and deleted when 
the incremented value exceeds a certain threshold value. This is aimed at detecting a 
channel that is not used and releasing the channel to an unoccupied channel. The 
fourth item is provided for the above purpose. 

[0050] There exit cross channel conversion table entries for the maximum number that 
can be cross-channel-converted at the same time. Since the present embodiment is in 
a four-channel configuration, the maximum number that can be cross-channel- 
converted at the same time is two. 

[0051] The first item is a field provided for determining whether or not a cross channel 
conversion table entry is effective. The second item and the third item are fields for 
designating two channels that are cross channels. Since a channel for which a 
beacon is received is only one of the two, the channel is designated in the second item. 
[0052] When a beacon receiving event is generated, the channel control section 132 is 
to execute three items of operation described below. 
[0053] 

1) Update of the beacon table (302 to 305, 316, 322, and 331) 

2) Rearrangement of cross channels when a channel for which a beacon is received is 
a conversion channel in the cross channel conversion table that is used already (309 to 
315) 

3) Update of the cross channel conversion table by detecting a change of the beacon 
table 

4) Start and release of the cross channel conversion function in accordance with a 
change of the cross channel conversion table 

The processing of 1) determines whether or not there is a change in the beacon table in 
Steps 304 and 305. When "Yes" is selected in Step 305, this shows that there is no 
change in a beacon in the channel. In other cases, a beacon table entry is created in 
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steps 331 and 322. 

[0054] Processing of 3) and 4) is carried out in Steps 306 to 308, Steps 317 to 321 , 
and Steps 323 to 330. Steps 306 to 308 show that cross channel conversion that is 
created based on receiving of a previous beacon receiving channel is released when a 
source address of a receiving beacon is different from a previous address. 
[0055] When str is selected in opt of an opt dip switch of a dip switch 142, and beacon 
table entries having the same BSSID are selected, the channel control section selects 
one which is at a higher receiving level of a radio wave. When spd is selected, the 
channel control section selects a channel that is received first by the same beacon 
frame. 
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